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about the Climate Crisis
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How hot has it got? Are we at 1.5 °C yet?

* Lots of graphs to come. https://climatechangetracker.org/

Climate
change SN Dashboards il Insights < Embedding & Data

Progress of Global Climate Change
Progress of human-induced and observed global warming, greenhouse gas emissior
Relevant to the Paris Agreement, IPCC ARG consistent. €@ Read key messages

Global Warming Current Trajectory

Annual Human-Induced Warming Rate of Warming per Decade
1.36 +0.27
11~17

Years Expected to Breach Paris
Annual Observed Warming Agreement Limits

1.52 15 °C approx. 2030
1.39 ~ 165 2.0 °C approx. 2048


https://climatechangetracker.org/

Why Is it warming?



https://www.dcceew.gov.au/climate-change/policy/climate-science/understanding-climate-change
https://www.dcceew.gov.au/climate-change/policy/climate-science/understanding-climate-change

Why Is It warming?

440 Carbon dioxide concentration at Mauna Loa Observatory*
I|III]|![I1|IIII[III]|II1]|[I1IEIIIE[III[]II1I[11I[[IIEIII1II3I1!I|

430

Full record ending October 17, 2025 .
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Why is it warming?

keelingcurve.ucsd.edu
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https://keelingcurve.ucsd.edu/

Why is it warming?

Monthly Earth's Energy Imbalance
Jun 2025
in W/m?
340.45 33942 1.03
Energy from Sun Energy radiated Difference ' Energy Balance
. May 2025

in W/ms2
2.28 066 0.2 314

CO:; CHs: N:O Impact

338
Jan 1985 Dec1988 Jul1992 Decl1985 Jul1988 Jan 2003 Oct 2008 Jun2010 Jan 2004 Jul 2017 Sep 2025

o
Jan 1985 Dec1988 Jul1992 Dec 1995 Jul1999 Jan 2003 Oct 2006 Jun 2010 Jan 2014 Jul 2017 Sep 2025




Why is it warming?

Questions?

Next sections;
what are the risks?
how fast do we need to cut emissions?

I



What are the risks?

Planetary Solvency Risk position and trajectory

There has been a significant increase in 2025 risk position, with
overall position now outside risk appetite. Global climate impacts
Severe. Nature impacts anticipated Severe imminently. Increasing
societal fragmentation with active conflicts, heightened geo-
political tension and severe stresses on vulnerable states. Economic
losses and Mortality still Limifed.

Risk trajectory pushes all risks further out of appetite soon, with
increased breaches of risk folerances Likely. Inmediate policy
action required to mitigate risks of Catastrophiclevel or greater
impacts this century and possibly well before 2050. Cascading and
interconnecting nature of risks requires systemic approach and
solution.

Extreme

Catastrophic

Decimation

Severe

Limited

Extremely Highly

Unlikely

<T&

Unlikely

1-10%

Unlikely

10-40%

Possible

40-50%

Likely

&0-00%

* https://global-tipping-points.org/planetary-solvency/

Highly
Likely



https://global-tipping-points.org/planetary-solvency/
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What are the risks?

Reasons for Concern
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"Burning Embers” /
“reasons for concern”




What are the risks?

Risks are increasing with every increment of warming

a) High risks are now assessed to occur at lower global warming levels
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What are the risks?

IPCC AR5: Species survival and rates of temperature increase

IPCC AR5 SYR SPM Figure 2.5 (a) The risks of disruption of the community composition of terrestrial and freshwater
ecosystems due to the rate of warming

(a) Risk for terrestrial and freshwater species
impacted by the rate of warming
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says climate change
Is currently third
most important driver
of biodiversity loss.
But will become top.




What are the risks? Tipping points.

Risks of Earth system tipping points increase with global warming
Sources: Global Tipping Points Report 2025 and Armstrong McKay et al., 2022
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Announced Oct 2025 that we
have passed coral ‘tipping point’



What are the rlsks’> Ecosystems

,2._

HA
2016

@ Most severe bleaching

@ No or negligible bieaching
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@ No or negligible bleaching

Areas of Great
Barrier Reef coral
untouched by
severe bleaching
and death in 2016
were hit the
following year.
2025 has also
been very severe.

An estimated 500m

people depend on
coral reefs.

.



What are the risks?

The scariest one of all?

:3"17{;1911 il . Guardian, 19 Aug 2025
B o2 o ot
_ ‘A climate of unparalleled

Extract of Peter Brannen, The

malevolence’: are we on Story of CO, Is the Story of

. Everything, Penguin
our way to the sixth S
major mass extinction?

Churning quantities of carbon dioxide
into the atmosphere at the rate we are
going could lead the planet to another
Great Dying

By Peter Brannen

aniel Rothman works on the top floor of the building that houses
the Massachusetts Institute of Technology (MIT) Department of
Earth, Atmospheric and Planetary Sciences, a big concrete
domino that overlooks the Charles River in Cambridge,

Massachusetts. Rothman is a mathematician interested in the behaviour of
complex systems, and in the Earth he has found a worthy subject.




What are the risks?

The scariest one of all?

__.600¢ 1 We're adding CO, faster
Q than Siberian volcanoes
o 500} RCP8.5¢ | 252 million years ago
el N | _| (‘the Great Dying).
Qo RCP6.0+
< 400+ RCP4.5 Where does Rothman
a suggest the extinction
- | threshold is when this
o 300f HEEPE.ST 1 fast?
=
‘—g 200+ About 2 °C.
E [ Pprazani
O 100 DOl 10.1126/sciadv. 1700906
tinyurl.com/2b9uearsc
#RothmanCarbonThrashold

Fig. 4 Cumulative medern ocean uptake of carbon since 1850, up te the present 3 ’

{green) and projected to 2100 {blue}), compared to the predicted critical mass of 310
Pg C {(sclid red line} and an assumed uncertainty of £50% (dashed red lines).



How fast do we need to cut emissions?

Temperature (“C) Estimated remaining carbon

budgets rom the beginning of

2025 (GLC04)
Avoidance probabality:  17% 3% 0% 671% B3%
1.5 320 200 130 84 30
1.6 620 420 310 230 164
1.7 910 640 490 380 290
2.0 1790 1310 1050 870 690

. 2



How fast do we need to cut emissions?

Contributions to ECS

‘climate

uncertainty’) are

“uncertainty is not your friend”

A doubling of CO; could cause

between 2.5 °C and 5 °C of

warming. Typically assume 3 °C

climate sensitivity’; James Hansen
°C.

Biggest contributors to this

sensitivity’ range (*

effects of clouds and aerosoils.

suggests 4.8
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How fast do we need to cut emissions?

45 Gt CO,

40

Global CO, pathways using Remaining Carbon Budgets
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Harms and risks depend on
‘the area under the curve’.
That is, final temperature is
proportional to accumulated
emissions.

When we reach (net) zero
GHG emissions, some CO»
continues to be taken up by
ocean and land sinks, so
primary global heating
should stabilise. Sea-level
rise will continue.



How fast do we need to cut emissions?

CO, mitigation curves: 2°C

AR Constant emissions
40 Gt - for ten years leads to
a required mitigation
rate of 10%/yr

CO,

30 . \ Starting mitigation in 2020 The Iater €missions peak!

\ { will require a mitigation the sooner they need to
ate of about 6%/yr Stop altOgether.

20 - Starting mitigation

IniE00iwedid Rave Chart from 2019, for 2 °C

required a miti

rate of about 2%/yr carbon budget.

For a >66% chance
10 - of staying below 2°C.
Remaining budget:
1170 GtCOs.
Mitigation curves after
Raupach et al. 2014, ~ _
2060 2080 2100

0 T T T
1980 2000 2020 2040

@@®@robbie_andrew = Data: GCP ¢ Emissions budget from IPCC SR1.5




How fast do we need to cut emissions?

CO, mitigation curves: 1.5°C
Since such steep

40 Gt 4 A~ ' Constant emissions mitigation is
CO | for eight years will impossible, the only
2 use up the remaining way to achieve this

carbon budget budget is with very
large "negative"
emissions: pulling CO,
out of the atmosphere.

30 -

Starting mitigation in 2020
will require monumental
mitigation rates

20 +
: Paris (2015) target.
For a >66% chance Starting mitigation COP26: ‘keep 1.5 alive'.

of staying below 1.5°C. | in 2000 would have .
10 Remaﬁnigg budget: | required a mitigation Very Ilkely by 2030.
420 GICO,. rate of about 4%/yr

Mitigation curves after
Raupach et al. 2014,

2080 2100

0

1980 2000 2020 2040 2060

@®@robbie_andrew * Data: GCP ¢ Emissions budget from IPCC SR1.5




What Is important to cut?

fast carbon cycles (years to rebalance)

Numbers based on

IPCC ARG WG1 ChS
(except *estimate) 400 GtCO zfye ar global

expressed as GtCO,/yr heating

7 GtCO/yr+

See alsor WG1 Fig T5.20
ARS T5.4, GlobalCarbonProject

sks.to/breath O _ ;

Richard Alley NAS lecture 2 e

Rothman carbon threshold e -
¢ 20

CC-BY-5A o

@cedric@greennet.social

200

Four carbon cycles.

The important driver
is carbon entering
and leaving rock,
which it naturally
does very slowly.

respiration
(plant, soil, root)
and fire

photosynthesis animal
respiration

f —
food

gas exchange

Deposition of inorganic
carbon stops at Rothman
threshold.

9 9

ocean nutrient
acidification collapse’

slow carbon cycle

0.5 (100,000 years to rebalance)

0.2 )
rock ‘ ‘
volcanism coal, ofl, gas

Carbon split between air/sea/soil is elastic and dominated by (fast) natural processes.
Increase in air/sea/soil system is dominated by fossil fuel extraction.
Air and sea-surface CO; have already risen 50% since the Industrial Revolution.

weathering, burial,
subduction



What Is important to cut?

Questions?

I



How fast do we need to cut emissions?

Didn’t say there would be a test question, but here we go:

The 2022 IPCC report "provided a timescale by which global
greenhouse gas emissions must peak to limit global heating to
1.5 [°C] ... When do you think this i1s?"

2025 | 2030 | 2035 | 2040 | 2045 | 2050

Based on this presentation so far, what would you say?

Kenny & Geese (2025)



What Is most effective action (opinion)?

CON |
o |
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Most MPs know climate
change exists, but know
nothing about its urgency.

The 2022 IPCC report "provided a
timescale by which global greenhouse
gas emissions must peak to limit
global heating to 1.5 ... When do you
think this is?"

Kenny & Geese (2025)
doi.org/10.1038/s43247-025-02655-w
and The Conversation article.

Correlated with age and worry, but also
newspapers? Do people understand
emissions and concentrations are
different?



What Is most effective action (opinion)?

React to and
amplify science,
engage elites?

National Emergency
Briefing for MPs:
Thu 27 Nov
www.nebriefing.org

Flows of ecological information and pressure
The science-policy interface is like two
media with different refractive indices.



https://www.nebriefing.org/

What Is most effective action (opinion)?

Wanstead Climate Action Home About Blog Campaigns Contact SignUp

Big-picture books: Merchants of Doubt

L . There is much
Merchants of Doubt by Naomi Oreskes & Erik M Conway. .
(and The Burning Question by Mike Berners-Lee and Duncan Clark.) |Obby|ng for

delay.

It's a political thriller and an eye-opening story of high-stakes skulduggery, and

the villains are high-profile physicists - and it's all true.

Read recent

Two books came to mind when thinking about NGl Braskes WCA bIOgSI
what te do for our first monthly book review to MERI L -COMMWAY

sync with the WCA newsletter. I read the two back- 7 "= G ===

to-back over ten years ago; both are highly M s

readable and both have glowing front-cover OoF .

reviews from Al Gore (alongside long explanatory

subtitles); and both get to the nub of the climate HOW A HAMBEUL OF SCIENTISTS
— 2 OBSCURED THE TRUTH OM ISSUES

problem, albeit in different ways. Together, they FROM TOBACCO SMOKE TO

E-LOBALvtq.RMmﬁ

give a clear indication where climate-concerned

people (maybe anyone who cares about anything) !
roaaldd et afFactivinhe conenntrata affoacbc Mion e



What Is most effective action (opinion)?

2012, these are a 75% chance of avoiding 2 °C, a 565 Gigatons carbon budget,
and a ‘terrifying' 2,795 Gigatons, so we knew of five times more more coal, ol
and gas in rock than we can extract.! We've not got a shortage of carbon
‘resources’ as previously sometimes thought, we've far too much,

The three numbers I've described ... provide

intellectual clarity about the greatest challenge

humans have ever faced. We know how much we

can burn, and we know who's planning to burn

more. ... the more carefully you do the math, the P11 fckibben

more thoroughly you realize that this is, at bottom, warming's
errirying New

a moral issue; we have met the enemy and they is Math'
Shell.
Sic. This last point apparently refers to Walt Kelly's poster and cartoon for the ‘



What Is most effective action (opinion)?

e See Carbon Tracker — extracting all known economic
fossil fuel reserves leads to 3 °C heating.

* OIl Change International — continuing all current
extraction (no new infrastructure) leads to 1.7 °C
heating. 260% infrastructure needs retiring for 1.5 °C.

* ‘Negative emissions’ (Carbon dioxide removal) — unlikely
at scale.

 Hence, no new fossil fuel extraction



What Is most effective action (opinion)?

situation/intervention

effects

overall

increasing oil price

iIncentivise extraction
discourage use

(little effect)

decreasing oil price

discourage extraction
incentivise use

carbon fee and dividend
(fair climate income)

discourage extraction
discourage use

more renewables alone

adds to energy
consumption

(little effect)

more efficiency alone

adds to use (Jevons
paradox)

(poss increase)




What Is most effective action (opinion)?

situation/intervention effects overall
global emissions cap alas sabotaged
(UNFCCC COP30)
global extraction cap limit extraction
(Fossil Fuel Treaty) encourage just transition
local extraction limits about 50% reduction in

usage / emissions

reducing fossil fuel social more rational policy-making
licence / lobbying etc

what else?




Questions?

Comments?

Next: alerting / pressuring
those with influence



Campaigning / letter writing

Want support for

— Fossil Fuel Non-proliferation Treaty

- Climate and Nature Bill

- End to new extraction (Stop Rosebank, aligning finance)

— Green jobs and green skills (good news today?)

- Energy efficiency, heat pumps, earlier combustion phase out

Oppose
- New combustion sources, eg aviation expansion



Campaigning / letter writing

* Who has influence on what, and who can be swayed?

* Letter writing tips
- Have one aim and one request (hard to do?)
- Make it personal (but authoritative references help?)

- Ask MPs to ask ministers, or ask PQ
- what else?
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